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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat-treatment apparatus, 
the manufacturing method of a semiconductor device, and the 
manufacturing method of a substrate wherein conventional problems 
are solved, and the generation of flaws of the substrate during heat 
treatment is reduced, and further, generations of the slip line and bend 
of the substrate are suppressed, thus manufacturing the high-quality 
semi conductor device or substrate. 

SOLUTION: A substrate holder 30 has a plurality of pole braces 38. 
Each pole brace 38 comprises a body 56 and a contact 58 contacted 
with each substrate 68. Each substrate 68 comprises a silicon wafer or 
a quartz substrate. A constituent constituting the body 56 is silicon 
carbide, silicon, or quartz. A constituent constituting the contact is 
gfass-lll(e carbon, graphite, or a substance having hardness lower than 
that of the glass-like carbon whose surface is coated with the glass-like 
carbon, and the hardness of the contact is made lower than the 
substrate. Therefore, stress generated by the collision of the substrate 
68 with the contact 58 is so relaxed as to make preventable the 
generation of the flaw of the substrate. 



OF SEMICONDUCTOR DEVICE, AND 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 



littp://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/maiiv^wAAAtxayS V 5324106P1 .... 3/22/2006 



Searching PAJ 



Page 2 of 2 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.ncipi.go jp/PAl/result/detail/main/wAA^ 3/22/2006 



JP,2003-324106,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the thermal treatment equipment which said substrate base material has the body section and the contact section in 
contact with said substrate, and the structure of said contact section which constitutes a front face at least is either glassy carbon or a 
graphite, and is characterized by for said contact section front face to be the quality of the material from which said body section front 
face differs in the heat treatment equipment which heat-treats one sheet or two or more substrates in the condition of having supported 
to the substrate base material. 

[Claim 2] It is the thermal treatment equipment characterized by said contact section covering the front face of the matter with a 
degree of hardness smaller than the structure of said contact section front face with the structure on said front face of a supporter in a 
thermal treatment equipment according to claim 1. 

[Claim 3] It has the step which carries in a substrate to the processing interior of a room, the body section, and the contact section in 
contact with a substrate. The step to which the structure of said contact section which constitutes a front face at least is either glassy 
carbon or a graphite, and said contact section front face supports one sheet or two or more substrates to the substrate base material 
which is the quality of the material from which said body section front face differs. The manufacture approach of the semiconductor 
device characterized by the step which heat-treats one sheet or said two or more substrates in the condition of having supported to said 
substrate base material, and having a taking-out step for a substrate from said processing room in the processing interior of a room. 
[Claim 4] It has the step which carries in a substrate to the processing interior of a room, the body section, and the contact section in 
contact with a substrate. The step to which the structure of said contact section which constitutes a front face at least is either glassy 
carbon or a graphite, and said contact section front face supports one sheet or two or more substrates to the substrate base material 
which is the quality of the material from which said body section front face differs. The manufacture approach of the substrate 
characterized by the step which heat-treats one sheet or said two or more substrates in the condition of having supported to said 
substrate base material, and having a taking-out step for a substrate from said processing room in the processing intoior of a room. 



[Translation done.] 



http://ww4apdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=h 3/22/2006 

L 



JP,2003-324106,A PETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES ♦ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings^ any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a semiconductor device of having the process which 
heat-treats a themial treatment equipment, a semi-conductor wafer, a glass substrate for heat-treating a semi-conductor wafer, a glass 
substrate, etc., etc., and the manufacture approach of a substrate. 
[0002] 

[Description of the Prior Art] For example, when heat-treating two or more silicon wafers or quartz substrates using a vertical mold 
heat treating fumace, substrate base materials (boat), such as a product made from silicon carbide or a product made from a quartz, are 

used. 

[0003] In drawing 12 , the conventional substrate base material 1 mentioned above is shown. The substrate 6 with which 3 or four 
stanchions 4 are formed between the up plate 2 and the lower plate 3, two or more formation of the groove supporter 5 is carried out to 
this stanchion 4, and the substrate base material 1 becomes this supporter 5 from a silicon wafer or a quartz substrate at it is supported. 
[0004] In this case, when heat-treated at 1000-degree C or more-about temperature, the problem that a blemish occurred was in the 
substrate 6 in the supporter 5 neighborhood. Furthermore, in a silicon wafer, the slip line occurred and there was a problem that a 
silicon wafer will curve. Thus, generating of a blemish or a slip line degrades the display flatness of the rear face of a substrate 6. For 
these reasons, at the lithography process which is one of the important processes in an LSI production process or a LCD production 
process, the mask alignment gap (a focal gap or mask aligimient gap by deformation) arose, and the problem that manufacture of LSI 
or LCD which has a request pattern was difficult had occurred. 
[0005] 

[Problem(s) to be Solved by the Invention] The cause of the conventional problem is considered as follows. If the silicon wafer of a 
room temperature inserts the substrate base material arranged two or more sheets into the fission reactor heated to 600-degreeC-700- 
degreeC, in the silicon wafer supported by the substrate base material, a temperature gradient will be produced in the periphery and 
core in a silicon wafer, respectively (for example, refer to JP,5-6894,A). For this reason, a silicon wafer carries out elastic deformation. 
In this deformation process, a silicon wafer collides with the supporter 5 (refer to drawing 12 ) of the quartz which has a substrate base 
material made from silicon carbide with a large degree of hardness, or the degree of hardness which is same extent, or the substrate 
base material made from silicon, and a blemish generates it. In the blemish generating section of single crystal silicon, the yield stress 
for rearrangement generation declines remarkably (refer to crystal engineering and the 68th study group of the 145th committee of an 
evaluation technique (Sumino, p4)). For this reason, a rearrangement will occur from this blemish during a subsequent temperature up 
process or hot heat treatment, a slip line will grow further, and, finally a silicon wafer will curve. Moreover, also in a temperature up 
process, it generates and a blemish becomes the cause by which a silicon wafer curves in the same process, by subsequent heat 
treatment. Drawing 13 shows an example of the blemish 7 generated in the silicon wafer, and the slip line 8. In addition, 9 shows a 
notch. 

[0006] Moreover, similarly, into the fission reactor heated to 600-degreeC-700-degreeC, if the substrate base material with which two 
or more quartz substrates have been arranged is inserted, a temperature gradient will be produced in the periphery and core in a silicon 
wafer, respectively, and, for this reason, a quartz substrate will carry out elastic deformation to the quartz substrate supported by the 
substrate base material. At this time, a quartz substrate collides with the supporter of the quartz which has a substrate base material 
made from silicon carbide with a large degree of hardness, or the degree of hardness which is same extent, or the substrate base 
material made from silicon, and a blemish generates it. Drawing 14 R> 4 shows an example of the blemish 7 generated in the quartz 
substrate. 

[0007] This invention cancels the conventional trouble mentioned above, lessens blemish generating of the substrate generated during 
heat treatment, controls generating of the slip line of a substrate and aims at offering the manufacture approach of a thermal treatment 
equipment and a semiconductor device that it can control and have the curvature of a substrate and a quality semiconductor device or a 
quality substrate can be manufactured, and the manufacture approach of a substrate. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention persons observed about the 
blemish generated with the conventional thermal treatment equipment. Consequently, the blemish found out generating only within a 
silicon wafer or a quartz substrate, and having hardly generated in the supporter of the substrate base material made from silicon 
carbide. From this, it was presumed that that the degree of hardness of a substrate base material is large was the factor which a blemish 
generates with a silicon wafer or a quartz substrate compared with the degree of hardness of the silicon wafer which should be heat- 
treated, or a quartz substrate. Then, it is an ingredient smaller than the degree of hardness of a silicon wafer or a quartz substrate, and 
evaluated by thinking that a blemish will not occur in a silicon wafer or a quartz substrate if the ingredient which cannot cause 
contamination easily due to a silicon LSI production process or a quartz LCD production process is arranged between a silicon wafer 
or a quartz substrate, and a substrate base material. 

[0009] As an ingredient with a small degree of hardness, there are some which covered the front face of the matter (for example, 
graphite) with a degree of hardness smaller than glassy carbon, a graphite, or glassy carbon with glassy carbon. As a result of having 
arranged these ingredients between a lithospermi radix wafer or a quartz substrate, and a substrate base material and heat-treating them 
with a vertical mold thermal treatment equipment, also in which ingredient, it checked that a blemish did not occur to the silicon wafer 
and the quartz substrate. Furthermore, it checked that there was no contamination of the heavy metal (iron, copper) from an ingredient 
with the above-mentioned small degree of hardness to the heat-treated body by heat-treating these ingredients and silicon wafers to 
coincidence beforehand (1200-degreeC, 1 hour, argon ambient atmosphere). Evaluation was carried out using the total reflection 
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fluorescence-X-rays measuring device. 

[0010] This invention is made based on the assumption and actual proof which were mentioned above. In the heat treatment equipment 
heat-treated after the place by which it is characterized [ of this invention / 1st ] has supported one sheet or two or more substrates to 
the substrate base material namely, said substrate base material Having the body section and the contact section in contact with said 
substrate, the structure of said contact section which constitutes a front face at least is either glassy carbon or a gr^hite, and said body 
section front face has said contact section front face in the thermal treatment equipment which is the different quality of the material. 
[00 11] As for said contact section, it is desirable to cover the front face of the matter with a degree of hardness smaller than the 
structure of said contact section front face with the structure on said front face of a supporter. Here, as a substrate, if a silicon wafer or 
a quartz substrate is used, the degree-of-hardness relation of the ingredient which constitutes a substrate, the body section, and the 
contact section becomes as it is shown in Table 1. 



[0012] 
[Table 1] 








$^2500 




1O00'-'1O5O 




QSO-'IOOO 




400^^500 


mm 


2OO-'250 




$^250 



Here, a degree of hardness is Vickers hardness number, and JIS about a testing machine. By B7725, it is JIS about a measuring 
method. It is based on Z2244. 

[0013] Thus, in this invention, since the ingredient with a degree of hardness with a degree of hardness smaller than a substrate was 
used as the structure of the contact section, the stress by the collision with a substrate and the contact section can be eased, and 
blemish generating of a substrate can be prevented. On the other hand, since the body section can be constituted from silicon carbide, 
silicon, or a quartz, it can maintain the reinforcement in elevated-temperature-izing. Moreover, the particle generated from a graphite 
can be prevented, if what covered the graphite front face for the structure which constitutes the contact section with glassy carbon is 
used, from the case where a glassy carbon simple substance is used, cost is cheap, and a degree of hardness is smaller than the case 
where it uses with a glassy carbon simple substance, and the degree of hardness near a graphite can be obtained. 
[0014] In addition, since the whole front face of a substrate base material was coated with the ingredient with a degree of hardness 
smaller than a substrate or this invention constituted only the contact section from an ingredient with a small degree of hardness as 
compared with what uses the substrate base.material itself as glassy carbon as indicated by JP,10-209064,A, it has the advantage 
which can be manufactured cheaply, as indicated by JP,6-5530,A. 

[0015] The step at which the place by which it is characterized [ of this invention / 2nd ] carries in a substrate to the processing interior 
of a room. It has the body section and the contact section in contact with a substrate, and the structure of said contact section which 
constitutes a front face at least is either glassy carbon or a graphite. The step to which said contact section front face supports one sheet 
or two or more substrates to the substrate base material said whose body section front face is the different quality of the material. It is 
in the manufacture approach of a semiconductor device of having a taking-out step from said processing room in the processing 
interior of a room, about the step which heat-treats one sheet or said two or more substrates in the condition of having supported to 
said substrate base material, and a substrate. 

[0016] This invention is applicable also to the manufacture approach of a substrate. Namely, the step at which the place by which it is 
characterized [ of this invention / 3rd ] carries in a substrate to the processing interior of a room. It has the body section and the contact 
section in contact with a substrate, and the structure of said contact section which constitutes a front face at least is either glassy 
carbon or a graphite. The step to which said contact section front face supports one sheet or two or more substrates to the substrate 
base material said whose body section front face is the different quality of the material. It is in the manufacture approach of a substrate 
of having a taking-out step from said processing room in the processing interior of a room, about the step which heat-treats one sheet 
or said two or more substrates in the condition of having supported to said substrate base material, and a substrate. 
[0017] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained based on a drawing. The thermal treatment 
equipment 1 0 conceming the operation gestalt of this invention is shown in drawing 1 . It is a vertical mold and this thermal treatment 
equipment 10 has the housing 12 with which the principal part has been arranged. The pod stage 14 is connected to this housing 12, 
and a pod 16 is conveyed on this pod stage 14. 25 substrates are contained, and a pod 16 is set to the pod stage 14 where die lid which 
is not illustrated js closed. 

[0018] The pod transport device 18 is arranged in the location which counters in a housing 12 on the pod stage 14. Moreover, near this 
pod transport device 18, the pod shelf 20, the pod opener 22, and the substrate number-of-sheets detector 24 are arranged. The pod 
transport device 1 8 conveys a pod 1 6 between the pod stage 14, the pod shelf 20, and the pod opener 22. The substrate number of 
sheets in the pod 16 which the pod opener 22 opens the lid of a pod 16, and this lid was able to open is detected in the substrate 
number-of-sheets detector 24. 

[0019] Furthermore, in the housing 12, the substrate transfer machine 26, the notch aligner 28, and the substrate base material 30 
(boat) are arranged. It has the arm 32 which can take out five substrates, and the substrate transfer machine 26 conveys a substrate by 
moving this arm 32 for example, between the pod put on the location of the pod opener 22, the notch aligner 28, and the substrate base 
material 30. The notch aligner 28 detects the notch or cage hula formed in the substrate, and arranges the notch or cage hula of a 
substrate with a fixed location. The substrate base material 30 has the up plate 34 and the lower plate 36, between this up plate 34 and 
the lower plates 36 is connected by three stanchions 38, and it is constituted, and 75 substrates are supported and it is thrown into this 
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stanchion 38 in the fission reactor 40 mentioned later. In addition, as long as a stanchion 38 can support not only three but a substrate, 
the number of them may be what. 

[0020] The fission reactor 40 is shown in drawing 2 . This fission reactor 40 has a coil 42, and the substrate base material 30 is 
inserted into this coil 42. In order that the lower part of a coil 42 may insert the substrate base material 30, it is opened wide, and it is 
made to be sealed by this open part by the seal cap 44. Moreover, the perimeter of a coil 42 is covered by the liner tube 46, and the 
heater 48 is further arranged around the liner tube 46. A thermocouple 50 is arranged between a coil 42 and a liner tube 46, and can be 
made to cany out the monitor of the temperature in a fission reactor 40. And the introductory tubing 52 which introduces raw gas, and 
the exhaust pipe 54 which exhausts raw gas are connected to the coil 42. 

[0021] Next, an operation of the thermal treatment equipment 10 constituted as mentioned above is explained. First, if the pod 16 
which held two or more substrates in the pod stage 14 is set, a pod 16 is conveyed from the pod stage 14 to the pod shelf 20 by the pod 
transport device 18, and it stocks on this pod shelf 20. Next, the pod 16 stocked by this pod shelf 20 is conveyed and set to the pod 
opener 22 by the pod transport device 18, this pod opener 22 opens the lid of a pod 16, and the number of sheets of the substrate held 
in the pod 16 in the substrate number-of-sheets detector 24 is detected. 

[0022] Next, with the substrate transfer machine 26, a substrate is taken out from the pod 1 6 in the location of the pod opener 22, and 
it transfers to the notch aligner 28. In this notch aligner 28, rotating a substrate, a notch is detected and two or more substrates are 
aligned in the same location based on the detected information. Next, with the substrate transfer machine 26, a substrate is taken out 
from the notch aligner 28 and it transfers to the substrate base material 30. 

[0023] Thus, if the substrate for one batch is transferred to the substrate base material 30, the substrate base material 30 loaded with 
two or more substrates will be inserted in in the fission reactor 40 set, for example as 700-degree about C temperature, and the inside 
of a coil 42 will be sealed by the seal cap 44. Next, the temperature up of whenever [ furnace temperature ] is carried out to heat 
treatment temperature, and raw gas is introduced f^om the introductory tubing 52. Nitrogen, an argon, hydrogen, oxygen, etc. are 
contained in raw gas. A substrate is heated by 1000-degree C or more-about temperature in case a substrate is heat-treated. In addition, 
a substrate is heat-treated according to the ten:q)erature up and heat treatment program which were set up beforehand, carrying out the 
monitor of the temperature in a coil 42 with a tiiermocouple 50 in the meantime. 

[0024] The unload of the substrate base material 30 is carried out from a fission reactor 40, and the substrate base material 30 is made 
to stand by in a predetermined location, after heat treatment of a substrate is completed, and lowering whenever [ furnace 
temperature ] to 700-degree about C temperature, for example until all the substrates supported by the substrate base material 30 get 
cold. In addition, according to a program, the temperature is lowered [ whenever / furnace temperature ] whenever [ temperature fall / 
which was set up beforehand ] also in the case of a temperature fall, carrying out the monitor of the temperature in a coil 42 with a 
thermocouple 50. Next, if the substrate of the substrate base material 30 made to stand by is cooled to predetermined temperature, with 
the substrate transfer machine 26, a substrate will be picked out from the substrate base material 30, and it will convey and hold in the 
pod 16 of the empty set to the pod opener 22. Next, by the pod transport device 18, the pod 16 in which the substrate was held is 
conveyed on the pod shelf 20, and it conveys and completes on the pod stage 14 further. 

[0025] Next, the above-mentioned substrate base material is explained in full detail. In drawing 3 R> 3 thru/or drawing 5 , the first 
example of tiie substrate base material 30 is shown. The substrate base material 30 has three stanchions 38, as mentioned above. These 
stanchions 38 consist of the body section 56 and the contact section 58 which contacts a substrate while supporting a substrate. The 
structure which constitutes the body section 56 is silicon carbide, silicon, or a quartz. A supporter 60 continues inside [ longitudinal 
direction ] a stanchion 38, and is formed in this body section 56. A supporter 60 consists of slots, has a back wall 62, a upper wall 64, 
and a low wall 66, and is arranged free [ insertion of a substrate 68 ] at this supporter 60. However, the cross-section configuration of a 
supporter 60 may not be restricted to four square shapes, and may be a part of other polygons and circle or ellipse, 
[0026] Furthermore, as shown in drawing 5 , the installation slot 70 for laying the contact section 58 is formed in the low wall 66 of a 
supporter 60. The width of face of this installation slot 70 is formed more greatly than the width of face of the contact section 58 
mentioned later, and a tooth space is provided between the installation slot 70; and the contact section 58. It enables it to have replaced 
the contact section 58 with adhesives etc. being put on this installation slot 70 through the contact section 58, and tooth-space- 
allowances being crosswise easily conjointly. 

[0027] The body section 56 and a body section front face are the different quality of the materials, the contact section 58 is the quality 
of the material with a degree of hardness smaller than the degree of hardness of said substrate, and the structure which constitutes this 
contact section 58 covers the front face of the matter with a degree of hardness smaller than glassy carbon, a graphite, or glassy carbon 
with glassy carbon. A graphite is contained in the matter with a degree of hardness smaller than glassy carbon. This contact section 58 
has prevented blemish generating of the substrate 68 by contact, when the angle of the upper part edge of this contact section 58 is 
rounded off and a substrate 68 is put on this contact section 58, while being fabricated so that it may be inserted in the installation slot 
70 mentioned above. 

[0028] In drawing 6 thru/or drawing 8 , the second example about the substrate base material 30 is shown. In this second example, the 
contact section 58 is formed in horseshoe shape, and is supported by the three stanchion 38 whole. As shown in drawing 8 , the 
installation slot 70 is formed in the edge of a supporter 60, and the periphery of the contact section 58 is laid in this installation slot 70. 
As for the periphery up comer of the contact section 58, the radius of circle is attached like the first example mentioned above. In 
addition, the contact section 58 serves as horseshoe shape, and the insertion slot 72 is formed for inserting TSUIZA prepared at the tip 
of an arm of the substrate transfer machine mentioned above into this insertion slot 72. In addition, about the same part as the first 
example, the same number is given to a drawing and explanation is omitted. 

[0029] In drawing 9 thru/or drawing 1 1 , the third example about the substrate base material 30 is shown. In this third example, the 
supporter 60 is formed so that a stanchion 38 may connect those with four, and these four stanchions 38. A low wall 66 is formed in 
horseshoe shape, five circular installation slots 70 separate predetermined spacing to this low wall 66, and this supporter 60 is formed 
in it. As shown in drawing 1 1 , the cylinder-like contact section 58 is laid in this installation slot 70. As for the periphery up comer of 
the contact section 58, the radius of circle is attached like the first example mentioned above and the second example. In addition, the 
supporter 60 serves as horseshoe shape and the insertion slot 72 is formed for inserting TSUIZA prepared at the tip of an arm of the 
substrate transfer machine mentioned above into this insertion slot 72. In addition, about the same part as die first example and the 
second example, the same number is given to a drawing and explanation is omitted. 
[0030] 

[Example] Next, an example and the example of a comparison are explained. Using the substrate base material of the first example 
which an exan^le 1 thru/or 3 mentioned above, the structure of the body section consists of silicon carbide, and the structure of the 
contact section consists of glassy carbon. 
[0031] 

[Example 1] 75 per processing were supported for the silicon wafer with a diameter of 300mm to the substrate base material, the argon 
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was used 100% as a controlled atmosphere, and it inserted in the fission reactor at the insertion rate for 1 OOmm/. Whenever [ tubing 
internal temperature / when inserting a substrate base material ] was set to 700-degreeC. Then, the temperature up was performed from 
700-degreeC to 1200-degreeC. In addition, 700-degreeC to lOOO-degreeC carried out with the programming rate for 16-degreeCy, and 
1000-degreeC to 1200-degreeC carried out the temperature up with the programming rate for 1 .5-degreeC/. And by 1200-degreeC, it 
held for 1 hour and the temperature was lowered from 1200-degreeC to 700-degreeC after that. In addition, from 1200-degreeC to 
lOOO-degreeC was lowered at the temperature fall rate for 1.5-degreeC/, and from lOOO-degreeC to 700-degreeC was lowered at the 
temperature fall rate for 15-degreeC/. In two steps, it is because temperature does not change in a substrate side at homogeneity but it 
becomes the cause of slip generating a temperature up and to lower the temperature, when temperature is rapidly changed at an 
elevated temperature (the programming rate in an elevated temperature and a temperature fall rate are made small). The temperature 
when taking out a substrate base material from a fission reactor is 700-degreeC, and took out the substrate base material the rate for 
100mm/. Then, as a result of observing under an optical differential microscope, there was no generating of a blemish in a silicon 
wafer, and there was also no generating of a slip line. Moreover, as a result of measuring the curvature of a silicon wafer with a 
curvature plan, the amount of curvatures is 1 0 micrometers or less, and the heat treatment front which set the amount of curvatures to 
1 0 micrometers or less, and change were not seen. Measurement of curvature stood the silicon wafer perpendicularly to the optical 
axis of a laser beam, scanned the laser beam, and computed it from the light reflected from the silicon wafer as it generally carried out 
N number is ten sheets. 
[0032] 

[Example 2] The same experiment as an example 1 was conducted by setting retention temperature in a fission reactor to 1080- 
degreeC. Namely, the controlled atmosphere at the time of a temperature up is the mixed gas of 99.5% of argon, and 0.5% of oxygen, 
and 700-degreeC to lOOO-degreeC is a programming rate for 16-degreeC/. lOOO-degreeC to 1080-degreeC carries out a temperature up 
with the programming rate for 1 .5-degreeC/, and it holds by 1080-degreeC by using a controlled atmosphere as an argon 100% for 1 
hour. A controlled atmosphere with 100% argon From 1080-degreeC to lOOO-degreeC was lowered at the temperature fall rate for 1.5- 
degreeC/, from lOOO-degreeC to 700-degreeC was lowered at the temperature fall rate for 15-degreeC/, and other conditions 
presupposed that it is the same as an example 1. Consequently, there is no generating of a blemish in a silicon wafer, and generating of 
a slip line and increase of the amount of curvatures were not seen, either. 
[0033] 

[Example 3] The same experiment as an example 1 and an example 2 was conducted by setting retention temperature in a fission 
reactor to 1 000-degreeC. Namely, the controlled atmosphere at the time of a temperature up is the mixed gas of 99.5% of argon, and 
0.5% of oxygen. 700-degreeC to lOOO-degreeC carries out a temperature up with the programming rate for 16-degreeC/, and it holds 
by lOOO-degreeC by using a controlled atmosphere as an argon 100% for 2 hours. A controlled atmosphere with 1 00% argon 
Lowering the temperature at the elevated-temperature rate for 1 5-degreeC/from 1 000-degreeC to 700-degreeC, other conditions 
presupposed that it is the same as an example 1. Consequently, there is no generating of a blemish in . a silicon wafer, and generating of 
a slip line and increase of the amount of curvatures were not seen, either. 

[0034] The main structure of the body section consists of silicon carbide using the substrate base material of the first example which 
the following example 4 thru/or 6 mentioned above, and the main structure of the contact section is the graphite with which the front 
face was covered with glassy carbon. 
[0035] 

[Example 4] The same heat treatment as an example 1 was carried out. Consequently, there is no generating of a blemish in a silicon 
wafer, and generating of a slip line and increase of the amount of curvatures were not seen, either. 
[0036] :. : 

[Example 5] The controlled atmosphere'wasrused;as the argon -100%, and also the same heat treatment as an example 2 was carried 
out Consequently, there is no generating .of a biemish.in a silicon wafer, and generating of a slip line and increase of the amount of 
curvatures were not seen, either. v. - --r . 

[0037] 

[Example 6] The controlled atmosphere was used as the argon 100%, and also the same heat treatment as an example 3 was carried 
out Consequently, there is no generating of a blemish in a silicon wafer, and generating of a slip line and increase of the amount of 
curvatures were not seen, either. 

[0038] Using the substrate base material of the second example which the following example 7 thru/or 9 mentioned above, the 
structure of the body section consists of silicon carbide, and the main structure of the contact section consists of a gr^hite. 
[0039] 

[Example 7] The same heat treatment as an example 1 was carried out. Consequently, there is no generating of a blemish in a silicon 

wafer, and generating of a slip line and increase of the amount of curvatures were not seen, either. 

[0040] 

[Example 8] The same heat treatment as an example 5 was carried out. Consequently, there is no generating of a blemish in a silicon 

wafer, and generating of a slip line and increase of the amount of curvatures were not seen, either. 

[0041] 

[Example 9] The controlled atmosphere was used as nitrogen 1 00%, and also the same heat treatment as an example 3 was carried out. 
Consequently, there is no generating of a blemish in a silicon wafer, and generating of a slip line and increase of the amount of 
curvatures were not seen, either. 
[0042] 

[Example 10] Using the substrate base material of the second example mentioned above, the main structure of the body section was 
changed into silicon, and the example 1 thru/or the same experiment as 9 were conducted. Consequently, there is no generating of a 
blemish in a silicon wafer, and generating of a slip line and increase of the amount of curvatures were not seen, either. 
[0043] 

[Example 1 1] Using the substrate base material of the third example mentioned above, the structure of the body section was changed 
into the quartz and the same experiment as examples 2, 3, 5, 6, 8, and 9 was conducted. Consequently, there is no generating of a 
blemish in a silicon wafer, and generating of a slip line and increase of the amount of curvatures were not seen, either. 
[0044] 

[Example 12] It changed into the graphite and graphite to which the structure of the contact section was covered with glassy carbon, 
and it covered the front face with glassy carbon by the structure of the body section consisting of silicon carbide using the substrate 
base material of the first example mentioned above, respectively, and the same experiment as examples 2, 3, 5, 6, 8, and 9 was heat- 
treated to the quartz substrate. The thing with a diameter [ of 300mm ] and a thickness of 1.0mm was used for the quartz substrate. 
Generating of a blemish was not looked at by the quartz substrate as a result of observing under an optical differential microscope. 
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[0045] 

[Example 13] To the example 12, the structure of the body section was changed into silicon and the same experiment as an example 12 

was conducted. Consequently, generating of a blemish was not looked at by the quartz substrate. 

[0046] 

[Example 1 3] To the example 12, the main truss product of the body section was changed into the quartz, and the same experiment as 

an example 12 was conducted. Consequently, generating of a blemish was not looked at by the quartz substrate. 

[0047] 

[The example 1 of a comparison] Using the conventional substrate base material shown by drawing 12 , the direct silicon wafer was 
supported to the substrate base material made from silicon carbide, and the same experiment as an example 1 was conducted. In the 
rear face of a silicon wafer, the blemish with the magnitude of 50-300 micrometers, a depth [ of about 5 micrometers ], and a height of 
about 1 0 micrometers occurred into three parts corresponding to a supporter. From those blemishes, many slip lines with a die length 
of about 4-30mm carried out actual generating ( drawing 13 ). As for the amount of curvatures before heat treatment, after heat 
treatment had [ the silicon wafer ] about 60-90-micrometer curvature to 10 micrometers or less. N number is ten sheets. 
[0048] 

[The example 2 of a comparison] Using the conventional substrate base material shown by drawing 12 , the direct silicon wafer was 
supported to the substrate base material made from silicon, and the same experiment as an example 2 was conducted. In the rear face 
of a silicon wafer, the blemish with a magnitude of 20-100 micrometers occurred into three parts corresponding to a supporter. From 
those blemishes, many slip lines with a die length of about 2-3 0mm carried out actual generating. As for the amount of ciirvatures 
before heat treatment, after heat treatment had [ the silicon wafer ] about 60-80-micrometer curvature to 10 micrometers or less. 
[0049] 

[The example 3 of a comparison] Using the conventional substrate base material shown by drawing 12 , the direct quartz substrate was 
supported to the substrate base material made from a quartz, and the same experiment as an example 3 was conducted. The thing with 
a diameter [ of 300mm ] and a thickness of 1 .0mm was used for the quartz substrate. In the rear face of a quartz substrate, the blemish 
with a magnitude of 100-200 micrometers occurred into three parts corresponding to a supporter ( drawing 14 ). The maximum height 
of the blemish at this time was about 20 micrometers. 

[0050] In addition, in said example, as a silicon wafer or a quartz substrate, although the thing with a diameter of 300mm was used, 
also when [ with a small diameter ] it is 200mm, for example, it is effective. Moreover, a diameter is effective also to the quartz or 
glass substrate of a 400 largemm or a large square. Moreover, in the above-mentioned example of a comparison, as a combination of 
the ingredient of a substrate base material and a substrate, although the substrate base material made from silicon, a quartz substrate, or 
the substrate base material and silicon wafer made from a quartz are not described, since the degree of hardness of silicon and the 
degree of hardness of a quartz are comparable, it is thought that a blemish occurs. 

[0051] The thermal treatment equipment of this invention is applicable also to the production process of a substrate. 
[0052] The example which applies the thermal treatment equipment of this invention to one process of the production process of the 
SIMOX (Separation by Implanted Oxygen) wafer which is a kind of a SOI (Silicon On Insulator) wafer is explained. [0053] The ion 
implantation of the oxygen ion is first carried out into a single crystal silicon wafer with ion implantation equipment etc. Then, the 
wafer with which oxygen ion was poured in is annealed at the elevated temperature more than the basis of Ar and 02 ambient 
atmosphere, and 1300-1400-degreeC, for example, 1350-degreeC, using the thermal treatment equipment of the above-mentioned 
operation gestalt. The SIMOX (SiO two-layer was embedded) wafer with which SiO two-layer was formed in the interior of a wafer is 
produced by these processings. 

[0054] Moreover, it is also possible to apply the thermal treatment equipment of this invention to one process of the production 
process of a hydrogen annealing wafer besides a SIMOX wafer. In^ this'Gase,.a wafer, will be annealed in a hydrogen ambient 
atmosphere using the thermal treatment equipment of this invention ^"1200Tdegree C or more-about elevated temperature. The crystal 
defect of the wafer surface layer from which IC (integrated circuit) is made by this can be reduced, and the integrity of a crystal can be 
raised. 

[0055] Moreover, it is also possible to, apply the thermal treatment equipment of this invention to one process of the production 
process of an epitaxial wafer in addition to tiiis. 

[0056] Even if it is the case where elevated-temperature annealing treatment performed as one process of the production process of the 
above substrates is performed, generating of a slip of a substrate can be prevented by using the thermal treatment equipment of this 
invention. 

[0057] The thermal treatment equipment of this invention can also be applied also to the production process of a semiconductor 
device, thermal oxidation processes, such as the heat treatment process especially performed at comparatively high temperature, for 
example, wet oxidation, dry oxidation, hydrogen-buming oxidization (pie ROJIE nick oxidization), and HCl oxidization, and boron 
(B) and Lynn ~ it is desirable to apply impurities (dopant), such as (P), arsenic (As), and antimony (Sb), to the thermal diffusion 
process diffused in a semi-conductor thin film. When performing the heat treatment process as one process of the production process 
of such a semiconductor device, generating of a slip can be prevented by using the thermal treatment equipment of this invention. 
[0058] As mentioned above, although this invention is characterized by the matter indicated to the claim, the still more nearly 
following operation gestalten are included. 

(1) It is the thermal treatment equipment characterized by said contact section covering the front face of the matter with a degree of 
hardness smaller than glassy carbon with glassy carbon in a thermal treatment equipment according to claim 1 . 

(2) It is the thermal treatment equipment characterized by said contact section covering a graphite front face with glassy carbon in a 
thermal treatment equipment according to claim 1 . 

(3) It is the thermal treatment equipment characterized by the structure of said body section being silicon carbide, silicon, or a quartz 
in a thermal treatment equipment according to claim 1 . 

(4) It is the thermal treatment equipment characterized by preparing said contact section free [ removal ] from the body section in a 
tfiermal treatment equipment according to claim 1. 

(5) It is the thermal treatment equipment characterized by being constituted and becoming so that said substrate base material may 
have a clearance for two or more substrates in the abbreviation level condition in a thermal treatment equipment according to claim 1 
and it may support to two or more steps. 

(6) It is the thermal treatment equipment characterized by performing heat treatment at the temperature more than 1000-degreeC in a 
thermal treatment equipment according to claim 1. 

(7) It is the thermal treatment equipment characterized by performing heat treatment at the temperature more than 1350-degreeC in a 
tiiermal treatment equipment according to claim 1 . 

[0059] 
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[Effect of the Invention] As stated above, according to this invention, blemish generating of substrates, such as a silicon wafer 
generated during heat treatment or a quartz, can be lessened, generating of the slip line of a substrate can be controlled, it can control 
and have the curvature of a substrate, and a quality semiconductor device or a quality substrate can be offered. 
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* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the thermal treatment equipment concerning the operation gestalt of this invention. 
[Drawing 2] It is the sectional view showing the fission reactor used for the diermal treatment equipment concerning the operation 
gestalt of this invention. 

[Drawing 3] It is the sectional view showing the furst example of the substrate base material used for the thermal treatment equipment 
concerning the operation gestalt of this invention. 

Prawing 4] The first example of the substrate base material used for the thermal treatment equipment concerning the operation gestalt 
of this invention is shown, and it is the A-A line sectional view of drawing 3 . 

[Drawing 5] It is the expanded sectional view showing the first example of the substrate base material used for the thermal treatment 
equipment concerning the operation gestalt of this invention. 

Prawing 6] It is the sectional view showing the second example of the substrate base material used for the thomal treatment 
equipment conceming the operation gestalt of this invention. 

prawing 7] The second example of the substrate base material used for the thermal treatment equipment conceming the operation 
gestalt of this invention is shown, and it is the B-B line sectional view of drawing 6 . 

Prawing 8] It is the expanded sectional view showing the second example of the substrate base material used for the thermal 
treatment equipment conceming the operation gestalt of this invention. 

Prawing 9] It is the sectional view showing the third example of the substrate base material used for the thermal treatment equipment 

conceming the operation gestalt of this invention. 

Prawing 10] The third example of the substrate base material used for the thermal treatment equipment conceming the operation 
gestalt of this invention is shown, and it is the C-C line sectional view of drawing 9 . 

Prawing 11] It is the expanded sectional view showing the third example of the substrate base material used for the diermal treatment 
equipment conceming the operation gestalt of this invention. 

prawing 12] It is the perspective view showing the conventional substrate base material. 

Prawing 13) It is the top view showing the silicon wafer processed with the conventional thermal treatment equipment. 
prawing 14] It is the top view showing the quartz substrate processed with the conventional thermal treatment equipment. 
1 0 Thermal Treatment Equipment 
- 30 Substrate Base Material 

^3«-Staiichioii - v.{.t.^i^;;:^^.U:^. 

56 Body Section ■ - ^ -^^Y^.^l ^'- 

^58 Contact Section . V^.,. w 

60 Supporter 
68 Substrate 



[Translation done.] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/22/2006 



JP,2003-324106,A [DRAWINGS] 



Page 1 of 5 



♦ NOTICES * 
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1 .This document has been translated by conqsuter. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 




[Drawing 2] 




[Drawing 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/22/2006 



JP,2003-324106,A [DRAWINGS] 



Page 2 of 5 




[Drawing 7] 
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[Drawing 9] 
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